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• 1.32 Zoological Socie ty:  Mr.  Owen on a microscopic 

the two stars exactly on the same meridian, and diff. decl. = 13". 
That is, 

1780"4- Pos. 360 ° 01 Dist. 13"'00 
1822" . .  227 19 . . . .  5'"55 
1834"35 . .  22$ 34 . . . .  4"'80 

But, of all the double stars in the heavens, if Dunlop's measures of 
it are to be depended on, the star 6 (Bode) Eridani is, perhaps, the 
most remarkable. This star has occurred to me both in my 20-feet 
sweeps and in my equatorial reviews, and has been measured, in both 
cases, without being aware in the one what star it was-- in the other, 
that it had been previously observed as double. By subsequent com- 
parison, the place identifies it with Dunlop's No. 5 (Ast. Soe. Mere. 
vol. iii., part ii., pp. 267 and 259). His angle is 73 ° 6' n f  by 3 ob- 
servations, of which he states the particulars, in December 1825, 
that is to say, 1825"9, Pos. = I6 ° 54', in my notation ; whereas, by 
my sweep, with wbicb the equatorial measures agree almost exactly, 
the position for 1834, October 5, was 121 ° 30', giving a rotation of 
almost 105 ° in nine years, or averaging 10o67 per annum, which, if 
continued, would bring it round in a period of little more than thirty 
years. 

"' My mirrors tarnish witb extraordinary rapidity. Half-a-dozen 
nights' sweeping dims their fi'esh lustre ; and three months' work so 
effectually spoils them, as to render it useless to go on. Happily 
I had taken the precaution to bring out a complete polishing appa- 
ratus with me, and have been perfectly satisfied with the efficacy of 
it, as you may judge I have reason to be, when I mention powers of 
480, 800, and 1200, as giving perfectly round and well-defined discs 
with an aperture of twelve inches ~ and, on one occasion, 1 have car- 
ried the magnifying power as far (I believe, for I have no means of 
measuring it otherwise than by the focal length of the lens,) as 2000, 
without destroying useful vision. With a power 1200, and a reduced 
equilateral triangular aperture, a Eridani was, I think, the mo~t re- 
gular, and beautiful object, on the superb night of the 6th instant, I 
ever beheld. My sweeping-book says of it, ' The disc a perfect circle, 
and the six rays' (which the equilateral triangle always gives to large 
stars,) ' extending, like delicate, perfectly straight, white-hot rods, 
into the field long after the star was withdrawn from i t . ' "  

I lL Transits of the Moon with Moon-culminating Stars, observed 
at Cambridge Observatory in the month of December, 1834. 

IV. Observed Transits of the Moon and Moon-culminating Stars, 
over the meridian of Edinburgh Obserwltory, in December 1834, by 
Mr. Henderson. 

ZOOLOGICAL SOCIE'FY. 

Feb. 24, 1 8 3 5 . n A  paper was read by Mr. Owen, entitled, " D e -  
scription of a Microscopic Entozoon infesting the Muscles of the Hu- 
man Body." The author observes, that upwards of fifteen different 
kinds of internal parasites are already known to infest the human 
body, but none have been found of so minute a size, or existing in 
such astonishing numbers, as the species about to be described. 
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Eltlozoon infesting the Musch's of the Human Body. 453 

The muscles of bodies dissected at Saint Bartholomew's Hospital 
had been more than once noticed by Mr. Wormald, the Demonstrator 
of Anatomy at that establishment, to be beset with minute whitish 
specks; and this appearance having been again remarked in that of 
an Italian, aged 45, by Mr. Paget, a student of the hospital, who 
suspected it to be produced by minute Entozoa, the suspicion was 
found to be correct, and Mr. Owen was furnished with portions of 
the muscles, on which he made the following observations. 

With a lens of an inch focus the white specks are at once seen to 
be cysts of an elliptical figure, with the extremities in general atte- 
nuated, elongated, and more opake than the body (or intermediate 
part) of the cyst, which is sufficiently transparent to show that it con- 
tains a minute coiled-up worm. On separating the muscular fasci- 
cull, the cysts are found to adhere to the surrounding cellular sub- 
stance by the whole of their external surface, somewhat laxly at the 
middle dilated part, but more strongly by means of their elongated 
extremities. When placed on a micrometer, they measure ~ t h  of an 
inch in their longitudinal and ~ t h  of an inch in their transversc di- 
ameter, a few being somewhat larger, and others diminishing in size 
to about one half of the above dimensions. They are generally placed 
in single rows, parallel to the muscular fibres, at distances varying 
from ~ a line to a line apart ; but sometimes a larger and a smaller 
cyst are seen attached together by one of their extremities, and they 
are occasionally observed slightly overlapping each other. 

If a thin portion of muscle be dried and placed in Canada balsam, 
between a plate of glass and a plate of talc, the cysts become more 
transparent, and allow of the contained worm being more plainly seen. 
Under a lens of the focus of ~- an inch, the worm appears to occupy 
a circumscribed space of a less elongated and more regularly ellipti- 
cal form than the external cyst, as if within a smaller cyst contained 
in the larger : it does not occupy more than a third part of the inner 
space. A few of the cysts have been seen to contain two distinct 
worms ; and Mr. Farr, who has paid much attention to the subject, 
exhibited a drawing of one of the cysts from this subject, containing 
three distinct worms, all of nearly equal size. Occasionally the tip 
of one of the extremities of the cyst is observed to be dilated and 
transparent, as tllough a portion of the larger cyst were about to be 
separated by a process of gemmation ; and these small attached cysts 
are seen of different sizes, and, as it were, in different stages of growth. 
This appearance, however, Mr. Owen conceives to be explicable with- 
out a reference of a power of independent vitality to either of the 
adherent cysts. The cysts are composed of condensed and compacted 
lamell~e of cellular tissue ; but a few are hardened by the deposition 
of some earthy salt, so as to resist the knife and to produce a gritty 
sensation when broken under pressure. 

When removed from the interior of the cyst, which, on account of 
the minuteness of the object, is a matter of some difficulty, the worm 
is usually found to be disposed in two or two-and-a-half spiral coils. 
When straightened it measures from ~ t h  to -2~th of an inch in length, 
and from r ~ t h  to r ~ t h  of an inch in ~iameter : a high magnifying 
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454 Zoological Society : Mr.  Oweu on a microscopic 

power is consequently required for its examination. It is round and 
filiform, terminating obtusely at both extremities, which are of un- 
equal sizes, and tapering towards one end for about a fifth part of its 
length, but continuing of uniform diameter from that point to the 
opposite extremity. As it is only at the larger extremity that he has 
been enabled to distinguish an indication of an orifice, Mr. Owen 
regards that as the head. He states that this indication has been so 
constant in a number of individuals examined under every variety of 
circumstance, that he has no hesitation in ascribing a large transverse 
linear orifice or mouth to the greater extremity. 

The recently extracted worm, observed by means of a Wollaston's 
doublet, before any evaporation of the surrounding moisture has af- 
fected its integument, presents a smooth transparent external skin, 
inclosing a fine granular and flaky substance or laarenchyma. It is 
obvious that the test of coloured food cannot here be applied to elu. 
cidate file form of the digestive organs, but there is no appearance 
of the parietes of an alimentary canal floating in a visceral cavity and 
distinct from the integument of the body, nor was any trace of an 
orifice observed at the smaller extremity. Mr. Owen was also un- 
able to detect in any instance a projecting spiculum or hook at 
either extremity, or any appearance of the worm having been torn 
from an attached cyst. Its transparency is such as not to admit of 
a doubt as to its wanting the ovarian and seminal tubes, and the 
other characteristics of the complicated structure of Filarla, Ascaris, 
and the Nematoid Entozoa generally. It  is not of a rigid texture, but 
is extremely fragile, and exhibits when uncoiled a tendency to return 
in some degree to its former state. 

Mr. Owen refers to the genus Capsularia as established by Zeder, 
and rejected by Rudolphi, (who considers its species as belonging 
either to Filaria or Ascaris,) for the purpose of contrasting the 
complicated organization of the worms composing it with the ex- 
tremely simple structure of the encysted worm under considera- 
tion. The circumstance of being inclosed in cysts he stated to be 
common to many very differently organized genera of Entozoa. 
There are few, indeed, with the exception of those which live upon 
the mucous surfaces of the body, that do not, by exciting the adhe- 
sive inflammation, become inclosed within an adventitious cyst of 
condensed cellular substance. He regards t he simple type of struc- 
ture exhibited by the minute animal now for the first time described 
as approximating it to the lower organized groups of the Vers Pa- 
renchymateuae of Cuvier; and both from its locality and from the 
constancy of its cysts, he regards it as manifesting a relation of 
analogy to the order Cystica of Rudolphi. From all the genera of 
that order, however, it differs in the want of the complex armature 
of the head, and of the dilated vesicle of the tail. At first sight it 
seems indicative of an annectant group which would complete the 
circular arrangement of the Entozoa by combining the form of the 
Filari~e of the first, with some of the characteristics of the Cystlcerci 
of the last, of Rudolphi's orders. Unfortunately file class Enlozoa, 
as it now stands, is so constituted that an animal may be referred to 
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Entozoon iJf:stiug the Muscles o f  the Human  Body. 455 

it without much real or available knowledge of its organization being 
thereby afforded : it embraces animals with the molecular, and others 
with the filiform, condition of the nervous system; conditions which are 
accompanied by different types of the digestive system, and which in- 
dicate not merely differences of class, but even of primary division, in 
the animal kingdom. Mr. Owen considers the animal under consider- 
ation as being most nearly allied to that form of the Polygastrie In- 

fusoria which is exhibited by the lower organized Vibriones of Mtiller, 
and of which Ehrenberg has composed his genera Vibrio, Spirillum, 
and Bacterium; and that, like the seminal Cereariae, it may be regarded 
as an example from the lowest class of the animal kingdom having its 
habitat in the interior of living animal bodies. Referring it, however, 
provisionally, to the class Entozoa, in which it would indicate a new 
order, its generic character may be thus given: 

TRICHINA. 
Animal pellueidum, filiforme, teres, postle~ attenuatum : ore linearl, 

ano dlscreto hullo, tubo intestinali genitalibusque inconspieuls. (In vesic'~ 
extern'~ cellulose, elastie'~, plerumque solitarium.) 

TRICHINA SPIRALIS. Trich. minutissima, spirallter, rarb flexuosb, 
incurva ; capite obtuso, collo nuUo, caudd attenuatd obtusd. ( Veslcd 
externd ellipticd, extremitatibus plerumque attenuatis elongatis.) 

Hab. in hominis musculis (pra~ter involuntarios) per totum corpus 
diffusa, creberrima. 

Mr. Owen further states that within about a fortnight of the former 
case, a second body similarly affected had been brought into the dis- 
secting-room of Saint Bartholomew's Hospital ; and some notes were 
furnished by Mr. Paget, who first observed the worms in the Italian, 
with regard to the cases of the two patients while living in the Ho- 
spital. From these it appeared that both had died after long and de- 
bilitating illness, producing great emaciation, unaccompanied, how- 
ever, with any eruption on the skin, or any greater loss of muscular 
power than would probably have arisen from the diseases of which 
they died. The occurrence of two cases in the same dissecting- 
room within so short a period of each other, and the recollection of 
similar appearances being not unfrequently present in other bodies 
dissected there, combined with an account published in the Medical 
Gazette for February 2, 1833, of very small Cysticerci occurring in 
the muscles of a subject at Guy's Hospital, which cannot but be con- 
sidered referrible to the same cause, render it highly probable that a 
sufficient number of observations will soon occur to elucidate this 
curious disease. In two of the cases the emaciation was accompa- 
nied by external, and in the third by internal, ulceration ; but no 
connexion was traced between the worm and any of the symptoms 
of the disease. 

In a portion of muscle placed, after it had reached a state of inci- 
pient putrescence, in spirit of wine for three days, the worms, when 
pressed out from their cysts, exhibited languid, but sufficiently evi- 
dent motions, consisting in the tightening and relaxation of their 
coils : and more languid motions were afterwards noticed in some 
specimens that were examined a fortnight after the death of the sub- 
ject from which they were obtained. 
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¢56 Zoological Socielu: Mr.  Owen on the 

Mr. Owen enters at some length into the question of the origin 
of the cyst, and after comparing its structure and connexions with 
various more or less analogous productions, he states his opinion that 
the cyst is adventitious, foreign to the Entozoon, and composed of the 
cellular substance of the body infested, morbidly altered by the irri- 
tation of the worm. 

The reading of the paper was accompanied by the exhibition of 
drawings showing portions of the infested muscle, with magnified 
representations of the cysts and of the worms contained within them ; 
and specimens of the objects themselves were also placed upon the 
table for examination with the aid of Mr. Pritchard's microscope, 
lent by him for that purpose. 

Mr. Owen also read a Paper " On the Anatomy of Linguatula 
Taenioides, Cur." After referring to the observations on the anato- 
mical structure of this highly organized Entozoon, published by Cu- 
vier and Rudolphi, he proceeds to state the results of his own dis- 
section of a fine specimen, 3~ inches in length, for which he was in- 
debted to Mr. Langstaff. The whole body is invested with a smooth, 
transparent, rather fine cuticle, which, from maceration, and proba- 
bly slight decomposition, had become detached. In this epidermis 
there exist no marks of an annulate structure ; but the culls, or mus- 
cular parietes of the body, is distinctly divided into segments slightly 
overlapping each other, and most obvious on the sides of the body, 
which are its thickest and most muscular portions. The dorsal and 
ventral parietes, on the contrary, are so transparent as to allow of the 
contained parts being readily seen through them. 

The most essential difference between Linguatula and the Cestoidea, 
among which it was first placed by Chabert, consists in the genera- 
tive organs being androgynous, with the oviduct continued from one 
end of the body to the other. Rudolphi, uncertain with regard to 
tile structure of the digestive organs, placed it among the Trema- 
toda ; but the specimen under examination affords conclusive evi- 
dence of the justice of Cuvier's removal of it to the Nematoidea. The 
alimentary canal commences at the central foramen, or true mouth, 
and runs straight to the opposite extremity of the body, terminat- 
ing immediately above the orifice of the genital tube ; the oesophagus 
being ~erd of a line in length, and opening into a suddenly dilated canal, 
which continues with little variation of diameter to the anus. 

At the distance of a line posterior to the mouth, on the ventral 
aspect of the body. the narrow extremities of two elongated vesicles, 
3 lines in length and more than ~ a line in diameter, adhere firmly 
to the integument, the remainder hanging freely in the abdominal 
cavity. These Mr. Owen considers to be analogous to the impreg- 
nating glands of the hermaphrodite Rotifera, &c. The ovary, which 
is distinct from the tube so called by Cuvier and Rudolphi, is a nar- 
row, elongated, minutely granulated body, extending along the me- 
sial line of the dorsal parietes of the body for the extent of its two 
anterior thirds : about ~ an inch from the head it gives off two slen- 
der capillary tubes, which unite below the origins of the lateral 
nerves, and enter the commencement of the oviduct. The com- 
mencement of this tube, formed by the junction of the two ducts 
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ComTarative Osteolog*j of  ttw Orang Utah and Chimpanzee. 457 

just mentioned with those of the seminal vesicles, is very narrow : 
in the greater part of its course it is coiled in numerous and complex 
gyrations around fire intestine, but towards the lower third of the 
body its coils become fewer and more distant, the brown ova are 
seen in scattered masses, and at length it runs parallel with the in- 
testine straight to the anus. It  is widest at the commencement of 
the coils ; then becomes narrower ; and afterwards continues of the 
same diameter to its termination. 

The cerebral ganglion mentioned by Cuvier was very conspicuous 
in the specimen here described : it is situated between the mouth and 
the commencement of the oviduct, and is consequently sub-cesopha- 
geal. Eight pairs of nerves may be distinguished going from it in a 
radiated manner. This radiated disposition of the nervous system is 
similar to that which obtains in the Stag (Limax) ; and it may also 
be observed that the disposition of the muscular system in Limax is 
analogous to that of Linguatula, being most developed at the sides of 
the foot, and least along the middle line, which is thin and semi- 
transparent when viewed against the light. If it were allowable to 
trace further the analogy of form subsisting between genera so widely 
separated, the two foss~e with their little hooks on either side the 
mouth of Linguatula, might be compared with the two depressions, 
which, when the tentacula are retracted, may be seen in the same 
situation in the head of the Slug. It is the superior organization of 
these parts, required for its superior powers of locomotion, that ren- 
ders necessary the further development of the nervous system in the 
Slug ; and the completion of the cerebral ring and the development 
of the supra-cesophageal ganglia constitute the chief difference be- 
tween it and Linguatula in this part of their organization. In like 
manner the action of the muscles in the Slug occasions waste, and 
demands a proportionate supply of new material ; and hence the ne- 
cessity of the superaddition of a sanguineous system for the car- 
riage of the restorative molecules, of a more complex digestive appa- 
ratus for their supply, and of respiratory and secretory organs for the 
elimination of the waste parts of the body. In Linguatula, on the 
contrary, the sphere of action being limited to a d~k  cavity, the 
necessity for the superadded structures does not exist; its food, al- 
ready animalized, requires only a simple canal to complete its assi- 
milation ; neither heart nor vessels are conspicuous ; and it is pro- 
bable that nutrition is effected by transudation and imbibition. 

The reading of Mr. Owen's Paper was accompanied by the exhi- 
bition of drawings in illustration of the structures described in it, 

March lOth . - -Mr.Owen commenced the reading of a Paper " On 
the comparative Osteology of the Orang and Chimpanzee." He stated 
that he was indebted to Mr. Walker for the opportunity of examining 
and describing in detail the skeleton of an adult Chimpanzee, ob- 
tained by that gentleman a few years since from the west coast of 
Africa, which had enabled him to compare it with that of the young 
animal. This comparison evidenced in that species a series of changes 
in the advance towards maturity, analogous to those which take 
place in the Orang and the Pongo, and consequently afforded a strong 

Third Series. Vol. 6. No. 36. June 18~5. 3 N 
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458 Zoological Societ 9 : Mr .  Owen  on the 

confirmation of  the opinion whieh regards the latter animal as the 
adult  of  the former. 

The general appearance and proportion of the Chimpanzee, Mr. 
Owen remarks, are unquestionably the most anthropoid that the 
Quadrumano~s order presents; but many marked and essential 
differences are observable upon a close eomparison. The skull of 
the adult is of  a narrow elongated ovate figure, slightly contracting 
towards the anterior part, which is, as it were, truncated, from the 
depth and direction of  the symphysis of the lower jaw. Compared 
with the rest of  the body it is of  small size, owing to the arrested 
development of  the cerebral portion, which, as in other Quadrumana, 
is altogetiler posterior, the faee sloping forwards in the adult ani- 
mal, at an open angle, as in the Baboons. Its exterior surface is 
devoid of  the intermuseular frontal and sagittal crests which give 
so strong a carnivorous character to the skull of  the Orang. The 
extent of  the origin of the temporal muscles is, however, readily 
traceable by a slightly elevated ridge of  bone: it differs considerably 
in the adult and in tile fo~tal skulls, but exactly accords with the in- 
crease in the power of mastication required for the due action of  the 
large permanent teeth. I t  is possible that the slight development of 
the intermuscular crest may be a sexual character; for in an adult 
female cranium of the Orang, the crest was scarcely more prominent 
than in the Chimpanzee : in the latter, however, its development is 
less to be expected, in consequence of the smaller comparative size 
of  the canine teeti~. The muscular impressions on the occipital re- 
gion are also less strongly marked than in tile Orang, in which tile 
occipital foramen is nearer the posterior plane and its position is 
more oblique. There is a greater proportion of  brain behind the 
meatus auditorius externus in the Chimpanzee than in the Orang, and 
this disproportion is much greater in the adult than in the young. 
Considerable changes also take place in the relations of the meatus 
auditorius with tile glenoid cavity for the articulation of the lower 
jaw, in consequence of the increased development of the maxillary 
apparatus, while the cranium remains nearly stationary; and a pro- 
cess, of which tlle rudiment is perceptible in the young animal, co- 
extending in downward growth with the changed position of  the 
articulation, becomes interposed between the condyle and the meatus, 
and affords a support against backward dislocation. In the cranium 
of the negro, a similar process may be traced in a rudimental con- 
dition, anterior to thejissura Glaseri, as in the young Chimpanzee. 

The zygoma is proportionally weaker than in tim Orang. But 
the most remarkable characteristic of the skull of  the Chimpanzee, 
both in the young and adult states, is the large projecting supra. 
orbital ridges, which being continued into each other across the 
glabella, form a sort of barrier between the head and face. The 
cranial sutures, which are obliterated in the adult Orang, syndac- 
tylous Ape, and more or less in the Baboons, are for the most part 
persistent in the Chimpanzee, as in the human subject. Enough of  
the squamous suture remains to show that the anterior angle of the 
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temporal bone ,joins the frontal, and separates the parietal and sphe- 
noid bones, as in tile young. The condyloid processes are propor- 
tionately smaller than in the human subject, and their articular sur- 
face is directed more outwardly. The foramen magnum is thrown 
back to about the middle of  the posterior third of  the base of  the 
skull, and its plane is inclined from before upwards at an angle of  fi% 
There are no posterior condyloidforamina. The styloid process is re- 
presented by a very small tuberosity. A considerable space inter- 
venes between theforamen magnum and. tile bony palate, which it- 
self equally exceeds the corresponding portion of  the human skull. 
The zygomatic arches are opposite to the middle third of  the cranium 
as seen from below, in which position also the contraction of  the 
skull between the zygomala offbrs a marked distinction from that of 
Man. 

In the front view of  the cranium, tlle threatening supraciliary ridges 
ahnost hide the cephalic cavity from view; and thelatter ,  instead of  
forming a broad back-ground to the face, as in the young Chimpan- 
zee, and still more in Man, is surpassed in breadth by the lateral 
boundaries of  the orbits and the zygomatie arches. The orbits are 
seated higher than in the Orang, and are larger in proportion; but 
their plane is more perpendicular, and they are wider apart. In 
neither the Chimpanzee nor the Orang is there a supraorbitary 
foramen, but its place is marked by a slight groove. The lachrymal 
bones are entirely confined to the orbit. A character by which the 
Chimpanzee approximates more closely than dm Orang to the human 
subject is found in the nasal bone, which proieets in a slightly arched 
form beyond the interorbital plane, and exhibits at its lower margin 
a trace of  its original separation into two lateral portions: it is an- 
cbylosed with the osfrontis and tile suture obliterated. The malar 
bones are largely developed, and two or three smallforamina are 
observable in the process on the outside of the orbit. The contour 
of  the upper jaw from the nasal aperture to the incisor teeth is almost 
straight, while in tile Orang it is rendered concave by the greater 
development of the alveolar processes of the intermaxillary bones. 
The obliteration of  the sutures between these bones and the upper 
maxillary takes place at a much earlier period in the Chimpanzee 
than in  the Orang ; although in the young animal, when the first 
dentition is complete, traces of  tim original separation are still 
visible. The situation of  theforamina incisiva is always indicative 
of  the original extent of these bones, and in no Mammal do they 
approximate so closely to the incisive teeth as in Man. The infra- 
orbitary canal opens upon the face by a singleforamen : Mr. Owen 
has observed a second in one young specimen, but never more. In 
the Orang thereare  usually three or more, as in many of  the inferior 
Simile. The lower jaw, like the upper, is characterized by its strength 
and relative size. Its symphysis recedes, but the depth at tiffs part  
is much less than in the Orang. The alveoli advance more nearly 
to the level of the condyle, and consequently approximate propor- 
tionally to the structure of the brute; the mental foramen is single. 

Mr. Owen next proceed~ to notice the dental formula and the 
3 N 2  
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characters of the teeth; and observes particularly on the modifica- 
tions in their arrangement and relative position consequent on the 
preponderating development of the cuspidatus. He also points out 
the more important deviations whieh oeeur in the disposition and 
development of  the different bones of the face in connexion with the 
same influential eondition of the organs of  mastication; and then 
continues his description of tile skeleton of the Chimpanzee by pass- 
ing to that of the trunk. 

The number of  the vertebrae is the same as ill Man ; but an addi- 
tional rib subtracts one from the lumbar to be added to the dorsal 
series. The spines of the eervical vertebrae are simple and elon- 
gated;  that of the third being the shortest, with the exception of  
the atlas, which, as usual, is without spine. The bodies of the lum- 
bar vertebrae are proportionally smaller than in Man; a difl~renee 
easily accounted for by the necessity of affording a basis for the 
support of the latter in the erect position ; and the same recession 
from the Bimanous type is manifested in the narrow and elongated 
form of  the sacrum. In the adult animal, but less conspieuousJy in 
the young, the iliae bones rise on either side of the last lumbar ver- 
tebra, and are partially attaehed to it. The eoccygeal are anehy- 
losed together, but not with the sacrum ; three are distinctly visible 
in the young. Of  the sacral vertebrae only the two superior are 
united to the iliae bones. The pelvis differs from that of Man in all 
those particulars which characterize the Quadrumana, and which re- 
late to the imperfection of their means of maintaining the erect posi- 
tion. The iliae bones are long, fiat, and narrow, the anterior sur- 
face stretching outwards almost parallel with tile plane of the sacrum; 
the aperture is elongated and narrow; and the tuberosities of the 
ischia are broad, thick, and curved outwards. There is, however, 
a provision for a more extended attachment of  the glutaei muscles in 
a greater breadth of the ilia between the superior spinous processes 
than is observed in the inferior Simiae; and we may thence infer 
that the semi-erect position is more easily maintained in the Chlm- 
panzee. 

In the relative size and strength of the lower extremities, the Chim- 
~angee claims a much closer relationship to tile human subject than 
the Orang. Both animals exhibit in this respect permanent condi- 
tions that are transitory in Man : in the Orang the legs have the cur- 
tailed proportions which they present in the human foetus of four 
months' gestation; in the Chimpanzee they retain the relative size of 
the yearling h~fant. The femur, not more bent anteriorly than in 
Man, has its neck of equal comparative length, but standing out 
more obliquely t~om the shaft. In the adult as well as in the young 
Chimpanzee, the depression in the head of the femur tbr the attach- 
ment of  the ligamentum fetes, which is wanting in the Orang and 
the Pongo, is found to exist, notwithstanding the remark of Meekel 
to the contrary. The tibia and fibula are proportionally thicker and 
stronger than in Man; and the patella proportionally smaller. In 
their relative size and position the tarsal bones more closely resemble 
the corresponding bones of the human subject than those of any other 
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Quadramanous animal. The outer articulating surface of  the astra- 
galus is, however, of  larger size, and a corresponding disproportion 
exists between the external and internal malleolus, the latter, from 
its smaller size, presenting less resistance to the rotation of the tarsus 
inwards. The os eale~s projects further backwards than in the lower 
Simice, but is more compressed laterally, and of  much smaller pro- 
portional size than in Man. The os naviculare projects further down. 
wards, and the internal cuneiform bone has a corresponding inclina- 
tion below the level of  the tarsal bones. But whilst the Chimpanzee 
exhibits the Quadrumanous characters in these particulars, and es- 
pecially in the curtailed proportion and detached opposable condi- 
tion of the hallux, it approaches more nearly to Man in the length 
and strength of that member. The whole foot is much longer than 
in the human subject; and tile entire organization of  the inferior 
members evidently bespeaks a creature destined to reside in forests9 
the modifications of the bony structure which add to the facility of  
climbing and grasping, rendering the entire frame more dependent 
on the upper extremities for the means of  progression and support. 

The size and expansion of  the thorax is a marked character in 
the Chimpanzee: it has thirteen ribs on each side, and the last two 
pairs are proportionally longer than in Man, the end of the last not 
being pointed, but widened for the attachment of  a cartilage. The 
sternum is flattened, but not so broad as in the Orang. The har- 
monia between its body and the manubrium, and those between the 
four single pieces of which the body is itself composed, remain visi- 
ble in the adult skeleton. The clavicle is long and strong, and is 
not straight, as in the Orang, but sigmoidally curved, though in a 
less degree than in Man; while the scapula, on the other hand, re- 
cedes further from the human type than in the Orang. The hume- 
rus very closely resembles that of the human subject, but is propor- 
tionally longer and stronger, and has its twist more strongly marked 
and lower down on the bone. As the segments of  the limbs recede 
further from the trunk they become subject to greater and more 
varied modifications. Thus the disproportionate length of the hu- 
merus is succeded by a still greater elongation of the fore-arm, the 
hones of  which are also more curved from each other than in Man, 
and the inter-osseous space consequently enlarged. The bones of  
the carpus are the same in number as in the human subject ; but the 
trapezium and trapezoide, are proportionally smaller, while the os 
Tis~forme nearly equals the os magnum. The thumb does not quite 
equal in length the metacarpal bone of the first finger, and is as 
slender and weak as it is short. Some little disproportion also exists 
between the relative lengths of the fingers ; but taken together they 
are relatively stronger and more e]ongated than in Man. 

After completing his detailed examination of the skeleton, Mr. 
O~ven reverts to the changes which it undergoes in its progress to 
maturity, especially as regards the proportions of the head and face ; 
and states that he has derived full confirmation of  the identity of  
species in the young and adult crania, from a comparison of  the 
crowns of the permanent teeth lodged within the jaws of  the young 
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Chimpanzee with those which had replaced the deciduous teeth in 
the older specimen. The resemblance in point of size and figure was 
exact, and left no room for doubt as to the point in question. The 
succession takes place precisely as in the human subject, but the per- 
manent teeth, and especially the incisors and canines, are proportion- 
ally longer. The particulars of  their form and arrangement are 
given at length. 

This portion of  the paper was accompanied by an extensive series 
of  admeasurements of  the different parts of  the skeleton in the adult 
and young Chimpanzee, compared with those of the young and adult 
Orang; and was further illustrated by numerous drawings, and by 
the exhibition of  Mr. Walker's skeleton of  the Chimranzee , lent by 
him for the purpose. 

The second portion of  the paper commences with the remark 
that the opportunity which the rare and interesting skeleton of the 
adult Chimpanzee, in the possession of  Mr. Walker, had afforded of 
tracing the changes of  strueture occurring in that Ape, in its progress 
to the adult condition, had induced the author to review tile question 
relative to the identity of  the young Simia Satyrus with the great 
Pongo of Borneo, formerly brought by him under the notice of  the 
Society (Phil. Mag. andAnnals, N.S., vol. ix. p. 60,) and to consider 
the osteologieal structure of the latter, or adult Orang, with reference 
to that of its less powerful and more anthropoid congener, the Chim- 
panzee. This comparison would show that the number and value 
of  the points of resemblance, or of  approximation, to the Bimanous 
structure are in favour of tile Chimpanzee ; although in this, as 
in most other instances, there are some particulars of  its organiza- 
tion indicative of a more marked relation with the inferior forms of  
the group than with those which rank immediately below it*. 

In common with the skull of the Mandrill that of  the adult Orang 
is remarkable for its flattened occ~put, formidable canine teeth, huge 
jaws, widely expanded zygomatic arches, and strongly developed 
cranial ridges; but it exhibits a marked distinction in its less brutalized 
expression, resulting from the more perpendicular slope of  the face, 
the absence of the projecting supraciliary ridges, the greater expan- 
sion of the cerebral cavity, and the non-development of  the supra- 
maxillary ridges. Its cranium isless flattened at the vertex than that 
of the Chimlganzee; and but little exceeds in capacity that of  the young 
at the period of  acquiring its first permanent molares, the increase 
in size being chiefly dependent on the thickening of  the walls of  the 
skull. The ridges which circumscribe on the frontal bone the origin 
of  the temporal muscles inclose a triangular space, the smoottmess 
of  which strongly contrasts with the irregular surface of  the re- 
mainder of  the cranium; and the interparietal crest rises, as in 
the Hyaena and other Carnivora, high above the general level. The 
situation of  these ridges, with reference to the sutures, is only de- 
terminable by comparing the faint commencement of their growth 
in the young animal, very few traces of the sutures remaining in the 

* Do not these Facts indicate the existeuce of a tendency towards a cir- 
cular succession of affinities in the group formed by the 8imic~ ?--E. W. B. 
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adult skull. That between the ala of the sphenoid bone and the 
descending angle of the parietal, by means of  which the frontal 
and temporal are kept separate, and which offers one of  the few 
osteologieal differences in which the Orang has a closer approxima- 
tion to the human structure than the Chimpanzee, is among those 
which continue to be marked even in the adult. The oeeipitalfora- 
men approaches in figure, position, and aspeet~ nearer to that of  
the lower 2VIammalia ; the occipital condyles are more closely ap- 
proximated anteriorly; the anterior eondyloid]bramina are double 
on each side ; and the earotidforamen is situated more posteriorly, 
and is relatively smaller, than in the Chimpanzee. The petrous 
portion of  the temporal bone is smaller, while the glenoid cavity 
forms a much larger proportion of  the base of the skull. This cavity, 
if such it may be called, presents a quadrate, almost flattened sur- 
facer slightly concave in the transverse, and slightly convex in the 
antero-posterior direction, affording an interesting correspondence 
with the structure of the molar teeth, and indicative of  the vegetable 
diet of the animal. The styloid and styliform processes are want- 
ing, as in the Chimpanzee ; the mastoid is represented by a protube- 
rant ridge, and its cellular structure is visible in consequence of  the 
thinness of  the external table. The ant-auditory process is more 
developed than in the Chimpanzee, and the margins of the auditory 
foramina are smoother. 

On the bony palate, the relative positions of  theforamina ineisiva 
correspond with the increased development of  the laniary teeth, and 
consequently deviate in a proportionate degree from their positions 
ia the Chimpanzee and in the human subject. Two or dlreefora- 
mina remain on either side and indicate the original separation of  the 
incisive bones; and similar indications of the original harmonia; 
between the incisive and maxillary bones are seen on the anterior 
part of the skull. In the Chimpanzee the obliteration of these sutures 
takes place some time before the temporary teeth are ~hed; in the 
Orang they remain until the pertrianent teeth are almost fully deve- 
loped : in the human subject the intermaxillary bones can be traced 
as distinct elements only in the early periods of foetal existence, when 
tl, rey were first detected by the poet Goethe. In the Orang no part 
of the os nasi projects, as in the Chimpanzee, beyond the plane of  
the nasal processes of  the superior maxillary bones ; and there are 
no traces of its original separation at the mesial line, while in the 
Chimpanzee such traces are usually found, and Dr. Traill observed 
two distinct ossa nasl in the young of that species dissected by him. 
The lachrymal bones are proportionally larger than in Man ; but, as 
in the Chimpanzee and the higher Quadrumana, they are confined to 
the orbit, the whole outer boundary of  which has a more anterior 
aspect than in the Chimpanzee, and is relatively broader and stronger, 
but with the oblique posterior edge less developed. The interorbi- 
tal space is relatively narrower, the disproportion increasing with 
the development of  the superior maxillary bones, and evidencing a 
still further departure from the human form. There are three infra- 
orbital foramina instead of  one ; the upper maxillary bones are much 
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more largely developed in consequence of the great  size of the 
laniary teeth ; and the incisor teeth project more obliquely forwards 
than in the Chimpanzee. 

" I n  all the peculiarities," Mr. Owen observes, " o f  the Orang's 
skull, which are independent of  the ehanges consequent on the se- 
cond dentition, we find an exact correspondence between the Simla 
Satyrus, oryoung animal, and thePongo, or adult. Tlmerania equally 
exhibit the absence of the projecting supraeiliary ridges ; the presence 
of  the double anterior condyloid foram~na; the numerous infra- 
orbitaryforamina, and those in the malar bone ; the same disposi- 
tion of the cranial sutures; the same form of the os nasi; and con- 
traction of  the inter-orbital space. The character of  the lower jaw 
by which it differs from the Chimpanzee, viz. the greater height and 
breadth of  the rami, and the greater depth of the symphysis, are 
equally manifested in the young as in the old Simia Sat!trus. In 
following out the same observations with regard to the germs of the 
permanent teeth in the young Orang, the same satisfactory results 
are obtained in reference to their identity with those which are fully 
developed in tile old animals, as were previously detailed in the ac- 
count of the Chimpanzee." 

Mr. Ovcen then proceeds to describe in detail the appearances 
presented by the germs of  the permanent teeth, and to eornpare them 
with the adult;  and concludes this part of his subject by some ob- 
servations on the apparent confusion in whieh these germs lie hid- 
den within the jaw, and on the admirable and orderly arrangement 
by which the most perfeet regularity is established in their ultimate 
position. Applying these observations to the replacement of the 
teeth in man, he inquires, how it happens that when the chanees of  
disarrangement are so much fewer, the real-position of the perma- 
nent teeth is of  so frequent occurrence, and finds the solution of  
this problem in a mischievous interference with the agents to which 
the neeessary changes have been entrusted. " T h e  means by which 
the growth of  the permanent teeth are kept in due restraint are too 
often prematurely removed by anticipating the natural period of the 
extraction of  the temporary teeth ; the act of  extraction accelerates 
the growth of the concealed teeth, both by the removal of the cheek 
which nature has imposed upon it, and by the irritation induced in 
the surrounding parts ; and. their full development being consequent- 
ly acquired before the jaws have been sufficiently enlarged, they 
occupy more or less of  the relative position which they had when 
half  formed within their bony cavities." 

The conditions of the superior development of  the spinous pro- 
cesses of the cervical vertebrae in the Orang, are obviously the back- 
ward position of the oecipitalforamen, the disproportionate develop- 
ment of  the face, and the general anterior inclination of  the vertebrae 
themselves. Those of  the sixth and seventh vertebrae have a slight 
inclination towards the head, indicating that the centre of  motion in 
this region is nearer the head than in Man. The whole of the cer- 
vical region is proportionally shorter, and consequently better adapted 
to support the head ; and the entire vertebral column has one gene- 
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ral curve dorsad from the atlas to the commencement of  the sacrum, 
where there is a slight curve in the contrary direction. As in Man, 
the number o f  the dorsal or costal vertebrae is twelve, and this con- 
stitutes one of the more important differences between the Orang 
and the Chimpanzee. That og the lumbar vertebrae is four, as in the 
Chlrapanzee, in the skeleton of  the Pongo preserved in the Museum 
o f  Comparative Anatomy at the Garden of  Plants, and in the trunk 
o f  the skeleton of  the adult Orang in the collection of  the Society ; 
in which latter, as the bones remain connected by their natural liga- 
ments, there is no room for supposing a vertebra to have been acci- 
dentally lost. The additional lumbar vertebra in the skeleton of  the 
Pongo in the College of Surgeons, on which some stress has been 
laid, as indicative of  its specific difference from the young Orang, 
which has uniformly presented but foul', indicates its abnormal cha- 
racter by its form and situation. The human subject occasionally 
presents a similar lasus in the addition of  a sixth lumbar vertebra. 
The spines of flmse vertebrae are much shorter than in the Chim. 
panzee: as in the latter, the sacrum is longer, narrower and straighter 
than tlmt of Man. Five sacral vertebrae are perforated for the 
passage of  the spinal cord; three are imperforated, and are conse- 
quently coccygeal: the latter are anchylosed together; but not with 
the sacrum, in the adult. 

The ~/ia are as much expanded as in the Chimpanzee, but flatter; 
and the ischia are leas extended outwards, corresponding with the 
smaller development of  the lower extremities. Both the isehia and 
ossa pubis resemble those of  the Chimpanzee, in their more elongated 
form ; and the whole pelvis equally deviates from the Bimanous type 
in its position with regard to the trunk. The form of  its superior aper- 
ture is an almost perfect oval, the antero-posterior diameter of  which 
is to the transverse as three to two ; and the axis of  the brim forms, 
with that of  the outlet, a much more open angle than in the human 
subject. The chest is amply developed, equalling in size that of  
the human subject, except in being somewhat narrower from side to 
side. The ribs are narrower and less flattened, but their curvature 
is nearly the same as in Man ; the twelfth is much longer, and has 
a long cartilage at its free extremity. The sternum is short, but 
broader than in the Chimpanzee: it is composed, below the manu- 
brium, of a double series of small bones, seven or eight in number. 
This composition, always seen in the young Orang, is sufficiently 
obvious in the adult Pongo in the Museum of  the College of  Sur- 
geons, but much less so in that of the Garden of  Plants at Paris. 
In the young Chimpanzee the sternum is composed of  a single series 
o f  bones; while in the human subject, although at an early period 
o f  ossification, a single series only of  ossific centres appears:  at a 
later stage the lower part of the sternum is frequently seen to be 
composed of a double series. 

The clavicles are almost straight; and the scapula also differs from 
that of  the Chimpanzee in its greater breadth, and from that of  Man 
in the inclination of  its spine towards the superior costa, in the acn- 

Third Series. Vol. 6. No. 36. June 1835. 3 0  
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mion being narrow and elaviform, and in the absence of  the flattened 
and over-hanging margin of the spine. Other differences exist in 
the comparative dimensions and features of the supra- and sub- 
spinal.fossce, in the inclination of the coracoid process, and in the 
direction of the glenoid cavity. But the principal feature in the 
organization of the Orang, and that in which it differs most from 
tile Chimpanzee, consists in the relative length of the upper and 
lower extremities, ttle arms in dae former reaching to the heel. The 
articular surface of tile head of  the humerus forms a complete hemi- 
sphere; and in some specimens that bone is perforated between tile 
condyles. The principal peculiarities in the fore-arm consist in the 
large space between the radius and ulna, occasioned by the outward 
curve of the former, and in tile absence of  the acute margin on its 
ulnar aspect. The proportion borne by the radius to the ulua is in 
Man as 11 t o l ~ ;  in the Orang as 36 to 37. The bones of  the 
hand oflbr the same elongated form, with the exception of  those of  
the thumb, which does not reach to the end of the metacarpal bone 
of  the fore-finger. Those of the carpus have their ossification com- 
pleted at a later period than in Man, and allow a freer motion upon 
each other: the os pis~forme is divided into two. Of  the fingers, 
the proximal phalanges are more curved than in Man, and the dis- 
tal more pointed, not expanding to afford support for an extended 
surface of delicate touch. 

As the upper extremity of the Orang exceeds in length that of  the 
Chimpanzee, so the lower differs as much in the contrary respect; 
preserving throughout life much less than the foetal proportions of  
the human subject. The femur has a straight shaft, no depression 
on the head, a shorter neck forming a more obtuse angle with the 
shaft, and no linea aspera posteriorly. The inner condyle not being 
produced beyond the outer, the axis of  the femur is in the same line 
with that of the tibia, as in the Chimpanzee. The inward curve of  
the tibia occasions a nmch larger space between it and the fibula 
than in Man or in the Chimpanzee. The patella is smaller in pro- 
portion than in Man, of an oval shape, and with a single articulating 
surface. The bones of  the tarsus are numerically the same with 
those of  the Chimpanzee, and have tile same general form, but ad- 
mit of  freer motion on each other. A greater degree of obliquity 
in the articulating surface of  the astragalus causes the whole foot to 
be turned more inwards; and the os calcis has still less projection back- 
wards than the Chimpanzee. The internal cuneiform bone recedes 
most from the human type in having a greater development towards 
the tibial aspect, and in having the surface of  articulation for the 
hallux below the range of the other metatarsal bones, all of which 
are much longer and more bent and have greater interspaces than 
the human. That  of  the haUux extends very little beyond the mid- 
dle of that of  the second toe, and stands olT from it at an acute angle. 
The peculiarity of  the structure of the hallux first noticed by Camper, 
in seven out of  eight Orangs observed by him, viz. its possessing 
no ungueal phalanx and consequently no nail, loses much of  its im- 
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portance as a speeifie eharaeter from the fact that the individual 
dissected at the Society's Museum a few years since had very per- 
fect, but small, black nails, and two phalanges, and that the same 
number of  halanges exist in the natural skeleton of  Lord Amherst 's  
Orang in thee Museum of  the College of Surgeons. The phalanges 
of the other toes are remarkab]y elongated, and those of the first 
series are curved. The middle toe is longer than the rest, while in 
the Chimpanzee it barely surpasses the second. The concavity of  
the great toe is turned more towards the other toes than in the Chim- 
]mnzee, (in which that toe is also longer, having always two l~halan- 
ges in addition to the metatarsal bone,) is set more forwards on the 
internal cuneiform bone, and has its concavity directed more towards 
tile sole of  tile foot. "/'he resemblance to the human foot is conse- 
quently greater in the Chimpanzee than in the Orang. 

In conclusion Mr. Owen adverted to a fine specimen of  the skull 
of  a Pongo in the possession of  Mr. Cross, of  the Surrey Zoological 
Gardens, which presents the following differences when compared 
with the skull of  the Pongo in the Museum of  the College of  Sur- 
geons. 

I t  is shorter in the antero-posterior diameter, and rises higher at 
the vertex. The supraorbitary ridges are more prominent; the 
plane of  the orbits is more vertical, and their lateral exceeds their 
perpendicular diameter. The profile line of the skul l i s  concave 
between the glabella and incisor teeth, while, in the specimen in the 
Museum of  the College, it is almost a straight line between tile same 
parts. The symphysis of the jaw from the interspace of  the mesial 
incisors to the origin of tile genio-hyoidei muscles, measures 2÷ 
inches in Mr. Cross's specimen, but equals 8-} inches in the Pongo in 
the College Museum. There is also a remarkable difference in the 
position of the zygomatie suture. In the Pongo of the College Mu- 
seum it commences at tile distance of  a quarter of  an inch from the 
orbital process of the malar bone, and extends obliquely backwards 
to within 14- inch of the origin of  the zygomatic process of  the tem- 
poral bone. In Mr. Cross's specimen the same suture commences 
8 lines from the orbital process of the malar bone, and extends to 
within 10 lines of  the origin of the temporal zygomatie process, so 
that it is much nearer the middle of  the zygoraa. 

With these differences, however, there exist the same form and 
proportions of the teeth, and the same peculiarities of the foramina 
and sutures which distinguish tile Orang from the Chimpanzee. So 
that although the difference in the shape and general contour of  the 
two skulls, is greater, than is usually observable in those of  other 
wild animals, yet Mr. Owen does not consider them sufficient to af- 
ford grounds for a distinction of  species. He thinks it, however, 
probable that they may be indicative of  varieties of  the Orang in- 
habiting distinct localities, and remarks that it would be interesting 
with that view to compare the crania of ascertained specimens from 
Borneo and Sumatra, to which Islands this very remarkable species 
appears to be confined. 
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